ABSTRACT
INTRODUCTION
Acute urinary retention is a common complication following total joint arthroplasty with the incidence ranging from 10.7 (1) to 84% (2) . This complication may rarely but significantly lead to deep joint sepsis (3) . There is little in the literature however looking specifically at knee arthroplasty in this setting (4) . This is surprising since joint sepsis is more common in knee versus hip arthroplasty (5) and when there is infection associated with a knee prosthesis this is more difficult to treat as compared with hip prostheses (6) . It is known that bladder overdistension leads to an alteration in bladder function and there may be a delay in return to normal bladder physiology after catheter removal. A large residual itself also predisposes to urinary tract infection and bladder drainage in this situation prevents this. Therefore, it would be helpful to be able to predict those patients at risk of urinary retention postoperatively and observe them closely to catheterize either preventatively or early to prevent overdistension with its attendant complications. We therefore aimed to investigate the rate of urinary re-tention after knee arthroplasty, the various factors involved in predicting those patients at risk for retention and to assess the impact of urinary retention and catheterization on joint sepsis.
MATERIALS AND METHODS
A retrospective review was conducted of all available case notes of patients undergoing total knee arthroplasty in a consecutive 2-year period (2000) (2001) (2002) . One hundred and forty-two patients underwent total knee arthroplasty in this period and adequate data was available on all 142 patients. Variables noted included age, sex, rate of urinary retention, catheterization, urinalysis, urinary tract infection, joint sepsis, anesthetic type, use of patient controlled analgesia, postoperative morphine requirement, alpha blockade, past medical and urological history.
All patients received a 1.5g dose of cefuroxime intravenously at induction and 2 further doses of 750 mg 8 and 16 hours postoperatively. If catheterization was subsequently required then 80 mg gentamicin intramuscularly was administered prophylactically prior to insertion of the catheter. Similarly, before removing a catheter 80 mg gentamicin was given intramuscularly. The results were tabulated and analyzed using the programs Microsoft Excel TM and Stats Direct TM .
RESULTS
One hundred and forty-two patients underwent total knee arthroplasty. Nineteen patients were catheterised preoperatively for the monitoring of urine output. This left 123 patients of whom 28 were catheterised due to urinary retention postoperatively. Therefore 66.9% (95/142) patients in our study did not require catheterisation at all. Preoperative urinalysis was available for 66.2% (94/ 142) of patients. These results were universally negative. Patients were catheterised if they could not void postoperatively and were in discomfort or had a palpable bladder. Urinary retention occurred in 21.1% (30/142) this includes 2 patients with a preoperative catheter developed retention after its removal (Table-1 ). The mean day of catheterisation for retention was 0.66. The mean duration of catheterisation in patients developing retention was 3.58 days and was 3 days in the patients catheterised pre-or perioperatively. Deep joint sepsis occurred in 2.1% (3/142) -only one had been catheterised and that was preoperatively. No case of prosthetic infection occurred following post-operative urinary retention. No patients had a symptomatic postoperative urinary tract infection. The risk of developing acute urinary retention after knee arthroplasty did not correlate significantly with age, sex, past medical history, alpha blockade, anaesthetic type or use of patient controlled analgesia. There were two factors predicting those at significant risk of retention following knee arthroplasty. The first variable was a past medical history of urinary retention (p = 0.049 using Fisher's exact test). The other was mean postoperative morphine requirement, which was noted to be higher in the retention group (34mg) versus those not developing retention (25mg) (p = 0.035) ( Table-1 
COMMENTS
Urinary retention and bladder overdistension may be missed surprisingly easily in the postoperative period especially with the altered sensorium that occurs with anesthetic and postoperative pain medications -the case of retention is thus "masked" as there is apparently little in the way of symptoms. The sequelae are not only limited to the immediate postoperative period because prolonged overdistension can lead to long-term bladder dysfunction. Once the bladder is stretched beyond its physical capacity then its ability to contract during voiding will be decreased. This overdistension causes ischemic injury to the bladder thus decreasing detrusor contractility and subsequent bladder decompression causes further injury. Decompression allows enhanced lipid peroxidation, which is associated with decreased metabolism thus impairing detrusor function even further (7). These processes are involved in the genesis of a "myogenic bladder" and the associated anesthesia and perioperative overhydration may exacerbate the condition further with the length and degree of overdistension. Many of these patients will already have an aging bladder, which will not bear much further insult. In the effort to avoid catheterization, it is important therefore not to miss these patients with urinary retention and a high index of suspicion is advised especially if there is any previous history of lower urinary tract symptoms. A large bladder residual volume contributes to infection and the treatment is bladder drainage to avoid stagnation and therefore prevent urinary infection. There is a need to therefore identify those patients who are most at risk of urinary retention postoperatively so that they may be monitored more closely and catheterized early or even prophylactically before bladder overdistension occurs.
Deep joint sepsis following arthroplasty may occur by direct contamination of the wound or it may also arise from a distant site by haematogenous spread (8) . The spread of infection from the urinary tract to cause deep joint sepsis has been well documented (9, 10) . Deep joint sepsis is more common following knee arthroplasty with a quoted incidence of 2.5% as compared with 0.64% post hip arthroplasty (5) . Septic arthritis of the knee is more difficult to treat than that involving the hip. The reasons postulated for this variance are multifold (6) . The knee lies superficially and therefore has less well vascularized muscle covering. This may lead to poorer soft tissue healing. More of the knee is exposed to cement and there may be difficulty eradicating bacteria adherent to the cement. The reamed hole in the distal femur may also provide an escape pathway for bacteria after debridement.
It is because of the risks of joint sepsis that orthopedic surgeons remain concerned about urinary retention, urethral instrumentation and prolonged catheterization in the postoperative arthroplasty patient. Various differing approaches have been tried including indwelling (IDC) or intermittent catheterization (CIC) for all patients postoperatively, IDC or CIC for patients developing retention or alternatively to try to predict those at risk of acute urinary retention. IDC has been perceived to be associated with an increased incidence of urinary tract infection as opposed to CIC. Numerous studies have found no significant increased risk of urinary tract infection of IDC for 48 hours over CIC (4, 11, 12) . The study by Michelson et al. (12) however did note a significantly higher rate of infection if IDC was continued beyond 48 hours.
Our study identified previous urinary retention as a weak predictor (p = 0.049) as a predisposing factor for subsequent retention. The evidence for 
CONCLUSION
This study offers a safe bladder management protocol post knee arthroplasty. The joint sepsis rates in this study are comparative for knee arthroplasty and none of these cases was associated with urinary retention or postoperative catheterization. The positive correlations between a previous history of retention and postoperative morphine requirements with the risk of postoperative retention allows for the closer monitoring of these patients postoperatively. This would allow for the prevention of bladder overdistension in these cases deemed at higher risk by the recognition of retention earlier on. These findings will therefore help to prevent the genesis of the "myogenic bladder" and its complications.
